Potassium channel subunit Kv3.2 and the water channel aquaporin-4 are selectively localized to cerebellar pinceau.
The pinceau is a cerebellar structure formed by descending GABA-ergic basket cell axonal terminals converging on the initial axonal segment of Purkinje cell. Although basket cells exert a powerful inhibitory influence on the output of the cerebellar cortex, the function and mode of action of the pinceau are not understood because the majority of basket cell axons fail to make identifiable synaptic contacts with the Purkinje cell axon. Several proteins were previously reported to cluster specifically in this area, including a number of voltage-activated potassium channel subunits. In this study, we used immunohistochemistry, electron microscopy, and electron tomography to examine the ultrastructural localization of a novel voltage-gated potassium channel subunit, Kv3.2, in the pinceau. We found strong, selective localization of Kv3.2 to basket cell axons. Additionally, because potassium buffering is often conducted through water channels, we studied the extent of a brain-specific water channel, aquaporin-4 (AQP4), using confocal and electron microscopy. As expected, we found AQP4 was heavily localized to astrocytic processes of the pinceau. The abundance of potassium channels and AQP4 in this area suggests rapid ionic dynamics in the pinceau, and the unusual, highly specialized morphology of this region implies that the structural features may combine with the molecular composition to regulate the microenvironment of the initial segment of the Purkinje cell axon.